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Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


Flowing  water  can  be  seen  through  clear 
plastic  in  this  model  of  a  drop  inlet.  These 
structures  are  used  to  let  water  enter  a  pipe 
or  culvert  from  a  pond  or  other  body  of 
water.  This  drop  inlet  is  designed  with 
plates  to  prevent  the  formation  of  vortices — 
the  swirling  of  water  often  observed  when 
draining  a  bathtub.  When  the  spillway  is  in 
full  operation,  no  air  will  mix  with  the  water 
that  enters  the  drop  inlet.  BN-21356 

M  ore  efficient,  less  costly  methods  of  water  control  ai 
by  the  U.  S.  Department  of  Agriculture  at  the  St.  Antho 
Laboratory  of  the  University  of  Minnesota.  Using  plastic 
matical  formulas  in  a  multi-storied  building  on  an  island 
River  at  Minneapolis,  hydraulic  engineers  of  the  Agr 
Service  develop  principles  that  are  applied  across  the  c« 
Conservation  Service  on  watershed-protection  and  floo< 
and  by  builders  of  farm  ponds,  reservoirs,  and  drainage  : 
the  world.  This  research  is  conducted  in  cooperation  w 
and  the  Agricultural  Experiment  Station,  University  of  N 


Research  at  the  St.  Anthony  Falls  laboratory  led  to 
the  construction  of  a  single  culvert,  72  inches  in  diam- 
eter, under  a  Minnesota  highway  where  plans  orig- 
inally called  for  two  108-inch  culverts.  The  single  cul- 
vert was  much  lower  in  cost. 

The  72-inch  culvert  proved  adequate  because  it 
incorporated  a  modification  of  a  hood  inlet  developed 
for  use  on  farm  ponds  and  on  streams  for  upstream 
flood  protection.  The  modified  inlet  insures  capacity 
flow  of  water  through  the  culvert.  Without  the  hood 
inlet,  air  would  be  sucked  in  with  the  water  and  would 
prevent  the  pipe  from  filling  completely. 

The  exit  of  the  culvert  uses  the  SAF  stilling  basin, 
also  developed  at,  and  named  for  the  St.  Anthony  Falls 
laboratory.  This  structure  prevents  water  leaving  the 
culvert  from  eroding  the  bed  and  banks  of  the  water- 
way. It  is  smaller  and  less  costly  than  other  structures 
performing  the  same  function. 

Research  findings  have  made  it  possible  to  lay  farm 
drainage  tile  more  quickly  and  at  less  cost.  Formerly, 
engineers  thought  it  necessary  to  join  lateral,  or  side, 
lines  to  the  main  line  at  a  45-degree  angle  or  less  for 


This  hood  inlet— -in  which  modifications  recom- 
mended by  personnel  at  the  St.  Anthony  Falls  lab- 
oratory were  incorporated— leads  to  a  72-inch 
culvert  under  Minnesota  Highway  5,  near  the  en- 
trance to  the  Minneapolis-St.  Paul  International 
Airport.  Plans  originally  called  for  two  108-inch 
culverts  at  this  site.  BN-23419 

OAt  the  exit  of  the  72-inch  culvert  is  a  stilling 
basin  of  a  type  designed  at  the  St.  Anthony  Falls 
laboratory,  which  prevents  water  rushing  out  of  the 
culvert  from  eroding  the  stream  bed  and  the  banks. 

BN-23418 
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Flowing  water  can  be  seen  through  claar 
plastic  In  thli  modal  of  q  drop  Inlat.  These 
structures  are  used  to  let  water  enter  a  pipe 
or  culvert  from  o  pond  or  other  body  of 
water.  ThU  drop  inlet  is  designed  with 
plates  to  prevent  the  formation  of  vortices — 
the  swirling  of  water  often  observed  when 
draining  a  bathtub.  When  the  spillway  Is  In 
full  operation,  no  air  will  mix  with  the  water 
that  enters  the  drop  inlet.  BN-2.356 
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L  ore  efficient,  less  costly  methods  of  water  control  are  being  developed 
by  the  U.  S.  Department  of  Agriculture  at  the  St.  Anthony  Falls  Hydraulic 
Laboratory  of  the  University  of  Minnesota,  Using  plastic  models  and  mathe- 
matical formulas  in  a  multi-storied  building  on  an  island  in  the  Mississippi 
River  at  Minneapolis,  hydraulic  engineers  of  the  Agricultural  Research 
Service  develop  principles  that  are  applied  across  the  country  by  the  Soil 
Conservation  Service  on  watershed-protection  and  flood  -control  projects, 
and  by  builders  of  farm  ponds,  reservoirs,  and  drainage  systems  throughout 
the  world.  This  research  is  conducted  in  cooperation  with  the  Laboratory 
and  the  Agricultural  Experiment  Station,  University  of  Minnesota. 


draulk  engineer  C.  A.  Donnelly  ob- 
ves  a  model  of  the  SAF  stilling  basin 
operation.  The  downstream  waterway 
protected  from  erosion  by  this  device. 

BN-23430 


Research  at  the  St.  Anthony  Falls  laboratory  led  to 
the  construction  of  a  single  culvert,  72  inches  in  diam- 
eter, under  a  Minnesota  highway  where  plans  orig- 
inally called  for  two  108-inch  culverts.  The  single  cul- 
vert was  much  lower  in  cost. 

The  72-inch  culvert  proved  adequate  because  it 
incorporated  a  modification  of  a  hood  inlet  developed 
for  use  on  farm  ponds  and  on  streams  for  upstream 
flood  protection,  The  modified  inlet  insures  capacity 
flow  of  water  through  the  culvert.  Without  the  hood 
inlet,  air  would  be  sucked  in  with  the  water  and  would 
prevent  the  pipe  from  filling  completely. 

The  exit  of  the  culvert  uses  the  SAF  stilling  basin, 
also  developed  at,  and  named  for  the  St.  Anthony  Falls 
laboratory.  This  structure  prevents  water  leaving  the 
culvert  from  eroding  the  bed  and  banks  of  the  water- 
way, h  is  smaller  and  less  costly  than  other  structures 
performing  the  same  function. 

Research  findings  have  made  it  possible  to  lay  farm 
drainage  tile  more  quickly  and  at  less  cost.  Formerly, 
engi  i  ers  thought  it  necessary  to  join  lateral,  or  side, 
lines  to  the  main  line  at  a  45-degree  angle  or  less  for 


This  hood  inlet — In  which  modifications  recom- 
mendod  by  persorinel  at  the  St.  Anthony  Falls  lab- 
oratory were  Incorporated — leads  to  a  72-inch 
culvert  cmder  Minnesota  Highway  5,  near  the  en- 
trance to  the  Mlnneapolls-St.  Paul  International 
Airport.  Plans  originally  called  for  two  108-inch 
culvert,  at  this  lite.  BN-2341V 


At  the  exit  of  the  72-Inch  culvert  Is  a  stilling 
basin  of  a  type  designed  at  the  St.  Anthony  Falls 
laboratory,  which  prevents  water  rushing  out  of  the 
culvert  from  eroding  the  stream  bed  and  the  banks. 

BN-2341B 


the  drainage  system  to  function  properly.  This  was  a 
costly  practice  because,  when  such  systems  were  con- 
structed, the  trenching  machinery  had  to  stand  idle 
while  workmen  made  a  45-degree  junction  by  hand. 

However,  nearly  5,000  tests  at  the  St.  Anthony  Falls 
laboratory  of  various  junction  angles  showed  that  the 
45-degree  angle  wasn't  needed.  The  junction  angle,  the 
researchers  learned,  has  virtually  no  effect  on  the  per- 
formance of  the  drainage  system.  Laterals  can  be 
joined  to  the  main  at  whatever  angle  is  most  conven- 
ient. 

Experiments  at  the  Hydraulic  Laboratory  are  carried 
out  in  miniature,  with  clear  plastic  scale  models  to 
simulate  the  large  final  structures  which  are  usually 
made  of  concrete  or  metal  pipe.  The  action  of  the 
water  can  be  seen  and  studied  through  the  plastic, 
revealing  how  full  a  pipe  is  flowing  and  what  direction 
the  turbulence  Of  the  water  is  taking.  Mechanical 
devices  are  used  to  measure  and  record  water  pressure 
at  different  points  on  the  walls  of  the  structures. 
Energy  loss  from  friction  is  measured. 

A  downstream  channel  lined  with  sand  enables  the 
engineers  to  study  erosion  characteristics  of  spillways. 
A  vertical  plate  can  divide  the  spillway  to  form  two 
"half-models."  Changes  can  be  made  on  one  side  of 
the  model  without  affecting  the  other.  Results  of  the 
changes  can  be  observed  by  comparing  erosion  patterns 
in  the  sand  downstream  from  each  half-model. 

Designs  developed  at  the  St.  Anthony  Falls  labora- 
tory can  be  adapted  to  any  size  structure — from  one 
for  use  on  a  small  farm  pond  to  one  for  a  massive 
pes  .sir.  Many  of  the  hydraulic  principles  established 
in  this  research  can  be  applied  to  any  structure  han- 
dling other  liquids  or  gases,  such  as  city  sewers, 
pet;  ileum  lines  or  air  conditioning  systems. 


Because  the  flow  of  air  through  the  models  is  similar 
to  the  flow  of  water,  engineers  have  been  able  to  sub- 
stitute air  for  water  in  some  tests.  Experiments  with  air 
models  are  easier  to  set  up,  and  results  are  obtained 
quicker.  A  fan  is  used  to  move  air  rather  than  a 
pump  to  recirculate  water. 

Air  models  can  be  used  in  tests  to  determine  the 
amount  of  energy  lost  by  friction  in  the  structure.  This 
energy  loss  slows  down  the  velocity  of  the  water. 
Therefore,  less  water  can  pass  through  the  structure 
in  a  given  period  of  time.  Air  can  also  be  substituted 
in  tests  to  determine  pressure  differences  between  the 
outside  and  inside  of  the  structure  at  various  points. 
Knowing  these  differences  helps  designers  provide 
structures  strong  enough  to  withstand  pressures  en- 
countered under  peak  operating  conditions. 


An  air  modal  of  a  two-way  drop 
Inlet  if  chockod  out  by  hydraulic  engl- 
ntor  George  HobaUI.  For  convenient*, 
It  is  placid  on  III  side;  tho  rial  top, 
at  It  would  work  In  wator,  It  tho 
largo  fiat  rectangular  plat*  In  tho 
contor  of  tho  pleturo.  Tho  tuboi  load 
to  a  proituro  gago.  Air  If  pullod 
through  tho  tplllway  llho  round  plpo 
running  from  tho  Inlol  to  a  point 
bohlnd  Hobautl  by  a  fan  at  tho  othor 
ond.  TsN-23433 


Pressure  at  different  points  in  the  air 
modal  if  punched  on  paper  tape.  A 
computer  if  used  to  speed  analysis  of 
the  Information.  BN-23«8 


c  engineer  F.  W.  Blalsdell  holds 
model  of  a  45-degree  tile  |unc- 
d   in  o  ftudy  of  the  effect  of 
angle    on   the    performance  of 
farm    drainage    systems.     Tests  showed 
that  laterals  can  be  joined  to  the  main 
dt  the  most  convenient  angle.  8N-30S13 


coming  from  the  air-model  drop  Inlet  provide  a  meant  of  meaturlng  pretture  at  different  polnlt  o 
erf  dtfign  highly  efficient  Inletf  ttrong  enough  to  wllhtland  capoclty  flowt. 

■met  and  nowtpaporf  may  obtain  gfotty  prlnfl  of  there  photograph!  In  any  lire  up  to  8*10  from  the  Photography  Dlvlllon, Office 
,  motion,  U.  S.  Deportment  of  Agriculture,  Wothlnglon,  D.  C.  20250.  Olhert  may  purcho.e  prlnlt  In  any  tire  from  the  tome  oddretr 
In  BkIO  tile  ore  $1.15  each.  Specify  title  and  number  of  (hit  pubffcollon. 
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